DNA from eucaryotic cells and from a number of animal viruses occurs as a protein-DNA complex rather than as free DNA (4, 5, 7, 8, (10) (11) (12) 16) . The DNA-protein structures in eucaryotic cells as well as in certain papovaviruses are based on repeating subunits containing 150 to 200 base pairs of DNA associated with histone proteins (7, 8, 13) . These repeating structures are referred to as nucleosomes.
In contrast to eucaryotic DNA, little is known concerning protein-DNA interactions and intracellular herpesvirus DNA. However, there are several reports indicating that both Epstein-Barr virus and herpes simplex virus intracellular DNAs occur associated with proteins (10) (11) (12) 14) . Furthermore, it has been reported that integrated Epstein-Barr virus DNA occurs in a nucleosome-like structure (14) .
The studies reported here were undertaken to determine whether intracellular human cytomegalovirus (HCMV) DNA occurs in association with proteins, and if so, whether the DNAprotein complex is present as a nucleosome-like structure.
(A report of the findings described in this article was Confluent monolayers of human embryonic lung (HEL) cells were propagated as described previously (15) and either mock infected or infected with HCMV (strain AD169) at a multiplicity of infection of 1. After infection, the cells were labeled from 12 to 36 h postinfection with
[3H]thymidine ([3H]TdR; 10 ,uCi/ml). After the labeling period, approximately 2 x 1 cells were obtained from each culture, and chromatin was isolated as described by Axel (2), using buffers of decreasing ionic strength. A sample of nuclei was removed for DNA analysis before the chromatin isolation. After the chromatin extraction, both the nuclei and chromatin were deproteinized and analyzed by isopycnic centrifugation in neutral CsCl gradients as described previously (15) . The results obtained from the infected nuclei and chromatin are shown in Fig. 1 (2) . The supernatants were layered onto a preformed 10 to 40% metrizamide gradient and centrifuged to equilibrium (3). The gradient was collected by bottom puncture into tubes, and fractions were sampled for density determinations (using a Bausch & Lomb refractometer) and trichloroacetic acid-precipitable counts. The radioactive material was present in a single peak banding at a density of 1.18 g/cm3. This value is what has been previously reported for eucaryotic chromatin banded in metrizamide gradients (3). The peak fractions banding at a density of 1.18 g/cm3 were then pooled, deproteinized, and centrifuged to equilibrium in a neutral CsCl gradient. Figure 2A represents the profile from the metrizamide gradient, and Fig. 2B represents the gradient profile from the neutral CsCl gradient. The metrizamide gradient contained a single principal peak of radioactivity, whereas the CsCl gradient contained a mixture of virus (as indicated by the arrow denoting the position of the K. pneumoniae marker) and cell DNA.
Determination of whether HCMV DNA is present in virus-infected cells in a nucleosome structure. We used a dual radioactive label to determine whether nucleosomes from infected cells contain virus DNA. This was necessary since HCMV DNA contains guanine plus cytosinerich regions (6) Fig. 3A , and those obtained from isokinetic gradients are shown in Fig. 3B . The majority of the [3H]TdR counts were found at a density of 1.716 g/cm3 (as determined by the K. pneumoniae marker), whereas the 32p counts were associated with cell DNA (density, 1.700 g/ cm3) (Fig. 3A) . When the supernatants were analyzed on isokinetic gradients for radioactive counts (Fig. 3B) HCMV DNAs were added to a reaction mixture containing HEL cell nuclei and micrococcal nuclease. The reaction mixture was sampled periodically for trichloroacetic acid-precipitable counts. Deproteinized labeled virus DNA was digested within 15 min by the micrococcal nuclease treatment (data not shown).
The results of these studies indicated that during chromatin isolation HCMV DNA remains with the chromatin fraction. In fact, the ratio of virus to cell DNA increased in the chromatin fraction as compared with the ratio of virus to cell DNA present in the nuclear preparation before chromatin isolation. When deproteinized virus DNA was added to the mixture either before or during chromatin isolation, it was rapidly diluted and removed during the chromatin isolation procedure.
The studies dealing with nucleosomes in infected cells indicated that the nucleosomes isolated from infected cells were similar to those of uninfected cells in their sedimentation coefficients (as determined with form I simian virus 40 DNA). Although this does not in itself indicate that HCMV DNA is present as a nucleosome, when we examine the data from the double-label experiment, the majority of the 32p counts represented cell DNA and the [3H]TdR counts represented virus DNA (Fig. 3) . When the sedimentation coefficient was determined from the supernatant material, the gradient profiles of [3H]TdR and 32p counts were superimposable, indicating that virus DNA was present in a nucleosome-like structure.
In light of the paucity of information about the intracellular interactions of HCMV DNA with viral and cellular proteins during the virus replicative cycle, it would be of interest to further examine virus or cellular proteins or both associated with intracellular HCMV DNA. These experiments should provide additional information concerning the role of histone and nonhistone proteins in control of DNA replication and gene expression.
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